We assess a prominent argument for local economic policies that favor locally-owned businessesnamely, that locally-owned firms are more likely to internalize the costs to the community of decisions to reduce employment and hence help to insulate cities from adverse economic shocks. We test this argument by examining how establishment-level employment responses to economic shocks are affected by establishment ownership. We find evidence that some types of local ownership do insulate regions from economic shocks, although the clearest benefits do not come from small, independent businesses, but instead from corporate headquarters and, to a lesser extent, from small, locally-owned chains.
Introduction
Local economic policies sometimes favor the creation and growth of locally-owned businesses. Our goal in this paper is to assess one of the prominent arguments for such policies. In particular, the argument is that locally-owned firms are more likely to internalize the costs to the community of decisions to reduce employment -including closing or relocating. This may stem from economic factors, such as the costs that decision-makers bear affecting their own economic well-being via effects on their communities. It may also stem from loyalty toward the headquarters' hometown or a desire for better public relations in the headquarters' hometown, perhaps for political reasons.
An empirical implication of this argument is that, when faced with an unfavorable ''shock" that reduces the demand for labor, firms are less likely to reduce employment in the areas in which they are headquartered. 3 The same would hold true for singleestablishment firms relative to multiple-establishment firms with headquarters elsewhere. In anticipation of more moderate downward adjustments to adverse shocks, the same firms would likely also moderate upward adjustments to positive shocks, leading to more stable employment overall. To assess this hypothesis, we examine how the establishment-level employment response to economic shocks is affected by establishment ownership. We compare the employment responses of single-establishment firms, headquarters of multi-establishment firms, establishments in locallyheadquartered multi-establishment firms, and establishments in non-locally-headquartered multi-establishment firms to both industry shocks (nationally -that is, across all regions) and regional shocks (across all industries). We test whether locally-owned businesses have diminished responses to economic shocks generally, and in particular whether they reduce employment less in response to adverse shocks. We use data from the National Establishment
What are the arguments for promoting local ownership of businesses? Among the economic arguments that are cited are: preserving opportunities for people to start small businesses; favoring smaller local businesses that preserve downtown areas and neighborhood business districts; strengthening local economies from local businesses spending more of their revenue locally; encouraging innovation and variety; and ensuring the longer-term economic stability of local economies. These arguments are cited by policy advocates such as the New Rules Project.
In general, evidence on the validity of these arguments is limited. Some of these arguments have received attention in the research literature, although not always in relation to policies to promote local businesses. For example, there is research that explores the role of entrepreneurship in upward income mobility, which has found that self-employment is associated with upward mobility for low-income individuals (Holtz-Eakin et al., 2000) . Research on the impact of Wal-Mart and other big-box retailers has focused on the impact of large store openings on local economies (e.g., Stone, 1995) . The findings of these studies are not unambiguous. For example, Stone concludes that Wal-Mart pulls more customers to the host town, hurts its local competitors, but benefits some other local businesses that do not directly compete with it. 10 We are not aware of academic research on the issues of local spending and innovation, although there are some consulting studies supporting the arguments underlying policies favoring local ownership (Civic Economics, 2004 ; however, these studies were commissioned by groups supporting local ownership policies. 11 We have some reservations regarding claims about the higher share of local business spending remaining in the community, because it seems virtually impossible to track the spending of stockholders in retail chains and other large firms. On the surface, the argument about variety or diversity seems compelling, although some market failure must be invoked to explain why chains would win out over local businesses in the competition for consumer spending.
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In this paper, however, we focus on the argument that locallyowned firms provide a more stable economic environment. This argument takes a number of forms. The New Rules Project argues that ''Communities with economies composed of many small businesses focused primarily on serving local needs are more diversified and stable than those dependent on a few large firms, and less vulnerable to distant economic forces."
13 Academics have made a similar argument, but one that has more of the flavor of local owners internalizing some of the costs of decisions about businesses, in particular closing or shrinking a business. 14 Morgan (1953) suggested that ''With local plants of decentralized big business, policy usually is made at a distance and the local community tends to become the ward of its destiny makers . . . In the evolution of big company policy a local plant may be abandoned or moved, leaving the community without an economic base. Where a plant is owned in the community the chance is greater that local interests will have consideration" (p. 161). Williamson (1993) proffers a more specific but related hypothesis -that outside owners of a business contemplating a plant closing will undervalue the firm-specific capital of the existing workforce (p. 105). Tolbert (2005) has a clear statement of this hypothesis: ''Locally oriented businesses have stakes in the local labor market, the local economy, the local infrastructure, and -usually -the local product market. As the community goes, so go these entities. Persons owning, managing, and working in these establishments rarely employ a multinational or corporate perspective. 4 See http://www.newrules.org/retail/rules/formula-business-restrictions/formulabusiness-restrictions-san-francisco-ca (viewed May 6, 2009 10 However, overall the entry of Wal-Mart stores reduces retail employment . For a recent study of the effects of Wal-Mart on small businesses, and a critique of that study, see Sobel and Dean (2008) and http:// www.newrules.org/retail/wm-smallbusiness.pdf (viewed December 22, 2008 Spence (1976) , in which monopolistically competitive firms facing fixed costs of entry will, in equilibrium, tend to provide varieties for which there are larger clusters of consumers, even though there are other consumers willing to pay a price above marginal cost for other varieties. Moreover, the varieties that the market provides are not necessarily those that add the most to consumer surplus. (For an application to the newspaper industry, see George and Waldfogel, 2003.) 13 See http://www.newrules.org/retail/platform.html (viewed December 22, 2008) . 14 A related question about internalizing costs to the local community has been asked with respect to environmental issues -specifically, whether plants owned by companies headquartered out of state emit more pollutants (Grant et al., 2004 ).
The worldview is local. To lay off workers in slack times, for example, would mean taking jobs from relatives, friends, and neighbors" (p. 1311).
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Along a somewhat different vein, Anderson and Barkley (1982) do not focus on externality-related issues, but instead on the underlying economics of the firm. In particular, they note that branch establishments of multi-establishment firms may be more prone to closing than are locally-owned single-establishment firms simply because the former have the capacity to reduce costs by moving production across different establishments. 16 In a related argument, Caves and Porter (1976) suggest that the ability of top management to place employees displaced from a closed establishment elsewhere in the enterprise may also make establishments of multi-unit firms more susceptible to closing. 17 On the other hand,
Anderson and Barkley point out that larger multi-establishment firms, because of both their flexibility and their ability to attract better managers and finance, may be less prone to cyclical or secular downturns in economic activity, which could make their establishments -even if not locally owned -more stable.
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Local ownership policies, and claims that they stabilize local employment and insulate localities from adverse economic shocks, beg the question of whether stability is desirable. Individual workers (and the policymakers who represent them) might prefer stable local employment over fluctuating employment, controlling for long-run job growth, if they are risk-averse or liquidity constrained. And of course local ownership may deliver benefits unrelated to labor market outcomes. But the economic implications of stable local employment are not unambiguous; it is possible that stability could discourage workers from moving between establishments or starting new establishments, which could affect innovation, and more generally retard the process of workers moving to their most productive use. 19 We do not assess these possibilities in this paper. Because of both the ambiguous consequences of employment stability, and the other potential benefits (or costs) of local ownership, 20 stable local employment should not be the only criterion on the basis of which to evaluate local ownership policies.
Existing research
We are not aware of any research that studies directly the effects of public policies favoring local businesses. There is limited evidence on how local ownership impacts the stability of employment. The research focuses mainly on plant closings (exit) in the manufacturing sector and does not look at responses to economic shocks. 21 Anderson and Barkley (1982) study data on manufacturing plants employing 20 or more workers in non-urban areas of Iowa, in the 1965-1975 period. They used directories of Iowa manufacturers to track plant closings, and also surveyed community leaders, bankers, company executives, and employees. Estimates of probit models for plant closings indicate that branch plants were significantly more likely to close than were non-branch plants. 22 However, this relationship is only statistically significant for plants with 100 or fewer employees. 23 In addition, there is no attempt to tie plant closing behavior to industry-specific shocks. Clearly within manufacturing there are many sub-industries, and differential shocks to these industries that are correlated with differences in local ownership across industries could also drive the results. Similar results on branches versus locally-owned manufacturing establishments have been reported in more recent work, although this research, also, does not focus on responses to shocks. Based on data from the US Small Business Administration's Small Business Database on manufacturing start-ups in the 1976-1986 period, Audretsch (1994) finds that branch establishments are more likely to exit. In contrast, Dunne et al. (1989) , using data from the Census of Manufactures for 1967 Manufactures for , 1972 Manufactures for , and 1977 15 There is also a legal literature that considers the potential failure of corporations to internalize the negative costs of plant-closing decisions on the affected communities in considering the legality (and wisdom) of laws that impose restrictions on such decisions (Macey, 1989) . 16 Audretsch (1994) offers a similar version of this argument: ''The owners of independent establishments may tend to have a lower opportunity cost and therefore are willing to accept a lower rate of return than is set for subsidiaries of multi-plant enterprises" (p. 130). There is a larger theoretical literature exploring issues of plant exit from declining industries, and whether one can make predictions about whether a firm with more establishments will close plants before a firm with fewer establishments (e.g., Reynolds, 1988) . Although there are some concrete predictions for simple settings, Whinston (1988) argues that it is very difficult to make strong predictions. 17 This argument may also have an externality flavor, although it acts in the opposite direction; specifically, to the extent that top managers internalize the costs of adverse decisions for other managers, they may be more willing to close an establishment when those managers can be re-employed elsewhere. 18 They also hint at externality-type arguments, suggesting that ''indigenous firms are more susceptible to locational inertia than plants whose owners reside outside the community" (p. 3). 19 There are some parallels to the debate on homeownership; there are some reasons why homeownership can positively impact communities yet have negative individual employment effects and possibly also negative aggregate employment effects. For example, DiPasquale and Glaeser (1999) and Glaeser et al. (2002) show that homeownership raises investments in social capital, such as voting and belonging to non-profit organizations. Coulson and Fisher (2009) 21 There is a small related literature on foreign-versus domestic-owned plants in developing countries (e.g., Bernard and Sjöholm, 2003) . 22 Anderson and Barkley equate closing and relocating out of an area. In an earlier study, Barkley (1978) distinguishes between the two, finding that although locallyowned plants are more likely to fail, they are still more stable locationally (i.e., less likely to exit by way of closure or relocation) because they are less likely to relocate out of an area. From the point of view of a local community, however, the distinction does not seem relevant. 23 The authors refer to non-branch plants as ''locally owned," but as best we can tell, what they really mean is that the plant is a single-establishment firm. This is slightly different from our analysis, where we focus on whether an establishment reports to a headquarters in the same region (which could be the same site). 24 This is not their focus. Instead, they emphasize the age-exit and size-exit relationships (and the age-growth and size-growth relationships more generally), and incidentally report these results separately for single plants and plants of multiestablishment firms. More specifically, they report separate models for these two types of plants, with controls for current size and age categories. Although hypothesis tests for differences in exit rates for the two types of plants are not reported, for most cells the estimates point to higher exit rates for single plants. (See their Looking at a subset of manufacturing industries using national Dun and Bradstreet data, Howland (1988) also reports that branch and subsidiary plants are more likely to close. Unlike the papers already discussed, she includes headquarter establishments of multi-plant firms as a separate category and finds that headquarters -unlike branches and subsidiaries -are no more like to close than independents.
From the perspective of policies to encourage local ownership, the finding that locally-owned businesses may be more stable conditional on establishment characteristics may be of less interest than results that do not condition on these characteristics. For example, locally-owned businesses may be more likely to start-up at smaller sizes (as in Audretsch's (1994) findings for the manufacturing sector) and with different characteristics, and while policymakers may have some influence over the unconditional composition of new establishments between locally-owned or not, they seem unlikely to have much control over the conditional composition. For example, policies favoring local businesses may result in one fewer Home Depot and many more small, locallyowned hardware, building supply, and appliance stores. But they are unlikely to result in a locally-owned one-stop store selling all these items, on the scale of a Home Depot. In that sense, the unconditional survival rate of locally-owned and other businesses may be more relevant to asking whether policies promoting local ownership also promote employment stability.
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Aside from this issue, the existing research does not speak directly to the question of how locally-owned versus other establishments respond differentially to economic shocks, for several reasons. First, the literature looks at branches versus independents, plus headquarters in the case of Howland (1988) , but these distinctions are not synonymous with local ownership. Specifically, branch plants can be locally owned if they are in the same locality as the firm's headquarters. Second, the literature does not extend beyond the manufacturing sector. Third, without looking specifically at responses to economic shocks, this evidence on exit rates is hard to interpret. Fourth, the literature tends to look at exit rates, yet employment changes that do not involve exit might also be affected by local ownership and of course matter greatly for labor market outcomes.
Descriptive evidence on local ownership
We begin our analysis by presenting evidence on patterns of local ownership of businesses nationally and changes in these patterns over the time period covered by our data. We use the National Establishment Time Series (NETS) database, a national, longitudinal file of the universe of business establishments created by Walls & Associates using establishment-level data from Dun & Bradstreet, a leading provider of business credit information and credit reports. Our extract of the NETS covers the entire United States over the period 1992-2006. 27 To describe patterns of local ownership, we categorize establishments in the NETS based on the number of establishments in the firm and, for multi-establishment firms, the location of the firm's headquarters relative to the establishment. Each establishment is either:
1. a single-establishment firm; 2. the headquarter establishment of a multi-establishment firm, hereafter ''headquarters"; 3. a non-headquarter establishment of a multi-establishment firm in the same region as the firm's headquarters, hereafter ''locally-owned establishment" 28 ; or 4. a non-headquarter establishment of a multi-establishment firm in a different region than the firm's headquarters, hereafter ''non-locally-owned establishment."
In the NETS, each establishment is identified with a Data Universal Numbering System (DUNS) number and includes a field indicating the DUNS number of the headquarters establishment (HQ DUNS) to which the establishment belongs. Single-establishment firms are defined as establishments for which the DUNS number equals HQ DUNS and no other establishment exists with the same HQ DUNS. Establishments in multi-establishment firms have HQ DUNS shared by other establishments in the firm; for the headquarters, the DUNS number equals the HQ DUNS. A small share of establishments was not categorizable, either because the HQ DUNS was missing, the HQ DUNS did not exist as a DUNS number for another establishment in the database (which is how we can identify headquarter location), or the DUNS number was unique in the NETS (suggesting a singleestablishment firm) but did not equal the HQ DUNS (suggesting a multi-establishment firm). Of the roughly 200 million establishment-year observations, 0.7% were uncategorizable for these reasons, accounting for 1.9% of employment.
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We define local ownership based on metropolitan regions. Our regions consist of metropolitan areas plus one additional region per state consisting of all non-metropolitan counties in the state. Single-establishment firms are, by definition, locally owned. An establishment in a multi-establishment firm is locally owned if it is the headquarter establishment or is located in the same region as headquarters, but not if its headquarter establishment is in a different region. Locally-owned establishments therefore include three distinct types of establishments, which we will refer to with the labels described above: single-establishment firms, headquarters, and locally-owned establishments.
The share of national employment in non-locally-owned establishments was roughly the same in 1992 (24.2%) and in 2006 (23.9%), fluctuating somewhat in the intervening years, as shown in Table 1 . 31 Aggregating over the entire period, 24.7% of employment was in non-locally-owned establishments (see Table 2 ). Nearly half of employment -48.8% -was in single-establishment firms, 10.6% was in headquarters, and 14.0% was in locally-owned establishments.
32 26 In contrast, the conditional results are of more interest for understanding the effect of firm structure on exit (and other employment adjustments) of plants, as this is inherently a ceteris paribus question (Bernard and Jensen, 2007, p. 196) . 27 For more information on the NETS, including assessment of the data quality, see
Appendix A. 28 The same label could apply to single-establishment firms, but we use this label to refer only to locally-owned establishments of multi-establishment firms. Later, we distinguish between locally-owned establishments of large versus small firms. 29 One reason why the HQ DUNS might not exist as a DUNS number elsewhere in the database is because an establishment is foreign owned. Because the NETS covers only US establishments and includes those belonging to firms headquartered outside the United States, a foreign-owned firm's establishments would show a value for HQ DUNS that does not correspond to a (US) establishment in the database. It is unclear how much foreign ownership accounts for the establishments we could not categorize. 30 We use the 2006 Core Based Statistical Areas, of which there are 938 metropolitan and micropolitan statistical areas. We add 45 non-metropolitan regions, one for each state except Connecticut, Delaware, Hawaii, New Jersey, Rhode Island, and D.C., which contain no non-metropolitan counties, for a total of 983 regions. 31 In earlier research (Kolko and Neumark, 2008) , we found some evidence of an increasing tendency of firms to be dispersed geographically, with the implication that local jurisdictions are increasingly likely to have workers employed by companies headquartered elsewhere. Focusing on the share of employment in California reporting to companies with headquarters outside the state, we found that over the sample period 1992-2004 this share rose by about 2.2 percentage points. This change in dispersion was positively correlated, at the industry level, with a measure of information technology usage, suggesting that declining communications costs contribute to dispersion. 32 This share may be higher in the NETS than in other data sources for reasons highlighted in Neumark et al. (2007) and discussed in Appendix A. In particular, the NETS picks up more very small establishments (and hence very small firms) than other establishment-level datasets.
Together, these latter three categories -the three types of locallyowned establishments -account for 73.4% of employment. 33 Because single-establishment firms have fewer employees, on average, than establishments of multi-establishment firms, single-establishment firms account for a much larger share -86.4% -of establishments than of employment. The average single-establishment firm has six employees, compared with 51 for headquarters, 40 for locally-owned establishments, and 37 for non-locally-owned establishments.
Empirical framework
Define Y ijst as the percentage change in employment of establishment i in industry j, region s, and year t, measured as the 1-year change in employment divided by the average of start-year and end-year employment. 34 The change in employment can include reductions to no employment due to closing or relocation to another area, and increases due to expansions. However, births are of necessity omitted because we have no way of classifying the ownership of an establishment before it is created. Because births are an important source of job creation (Neumark et al., forthcoming) , the average employment change for establishments excluding births is negative, as shown in the last column of Table 2 , even though national employment growth over the period was positive. 35 From the perspective of a region, an establishment that relocates out of that region is a reduction of its local employment to zero. Accordingly, we treat inter-regional relocations like closings for the region losing the establishment. 36 As described above, ''regions" are metropolitan areas plus aggregations of non-metropolitan counties by state. ''Industries" follow the 3-digit NAICS classification; we exclude public-sector and farm-based industries and have 83 industries in our analysis. Variation in Y is explained in part by industry-level and regionlevel shocks, so we estimate models of the form:
Initially we estimate this model pooling across industries, regions, and years, though we also estimate the model for subsets of industries. In this equation, the first sum -the industry-specific shock -is the sum of Y over all establishments in industry j and year t in regions s other than the one in which the observation is located (to avoid the reflection problem). The second sum -the region-specific shock -is the sum of Y over all establishments in all industries in region s and year t in industries other than the establishment's industry (again to avoid the reflection problem). The relative importance of industry-specific and region-specific shocks could vary by industry, in that establishments in industries that produce for a local market, like personal services or construction, might be affected more by region-specific shocks than establishments in industries that produce for a national or global market, like automobiles; we consider this issue later. Year fixed effects (g t ) capture aggregate shocks, since the model is pooled across years. We condition on establishment size and firm size, using size category dummies. 33 Local ownership varies widely across industries. For instance, only 6% of employment in general merchandise stores is in single-establishment firms, compared with over 80% of employment in the building construction and specialty trade contractor industries. Over half of employment in the paper manufacturing industry and the telecommunications industry is in non-locally-owned establishments, versus less than 25% of employment in the motor vehicle and parts dealers industry and the professional, scientific, and technical services industry. 34 There can be other margins along which businesses adjust besides employmentsuch as hours. However, in the NETS all we can measure is employment. There is evidence that, in the US manufacturing sector, labor input adjustment is principally along the employment dimension, relative to hours or nominal wages (Houseman and Abraham, 1995; Kurre and Weller, 1989) . Cho and Cooley (1994) suggest that for the US economy as a whole, about three-fourths of the total adjustment in hours over the business cycle comes through employment fluctuations, and one-quarter comes through adjustments in average hours of work. 35 Births are least common for headquarter establishments; accordingly, the average (negative) employment change for headquarters is smaller in absolute value than for other types of establishments (Table 2) , even though the overall rate of growth of employment in each type of establishment has been similar, as shown by the similar shares of employment by establishment type at the start and end of the sample period (Table 1) . 36 The flip side is that, from the perspective of the region gaining the relocating establishment, the relocation has the same effect on local employment as an establishment birth. Just as we exclude births from our analysis, we do not count job growth for the region gaining a relocating establishment. We stress that relocation is rare: 0.23% of establishment-year observations are relocations, or 0.27% when weighted by establishment employment. 37 In light of the earlier discussion suggesting that, from a policy perspective, there may be more interest in differences between locally-and non-locally owned establishments without conditioning on characteristics such as size, we confirmed that the key results were insensitive to excluding the establishment-and firm-size controls.
We also condition on the specialization of industry j in region s, using a location quotient measuring the ratio of industry j's share in region s's employment relative to industry j's share in national employment, to capture agglomeration economies that may lead to systematic differences in growth rates of an industry in a particular region. These are included in X it . Linearizing this equation and adding an error term, we get the regression model
We expect to find b I > 0 and b R > 0, so that employment changes are positively correlated across regions within an industry (b I ) and positively correlated across industries within a region (b R ).
38 Statistical inference for this equation has to take account of non-independence of observations in the same region, as there may be regional shocks affecting all businesses in a region; furthermore, the nonindependence need not only be contemporaneous, as the regionspecific shocks could be serially correlated. The same has to be considered with respect to industry-specific shocks. To obtain standard errors robust to all these forms of non-independence, we cluster the standard errors at the area level and at the industry level. Because these two dimensions of clustering are non-nested, we use multi-way clustering by region and industry, following Cameron et al. (2006) . The key question is whether the effects of industry-specific or region-specific shocks are different when an establishment is locally owned. To test this, we include a vector of variables indicating whether establishment i is ''locally owned," and if so which type. As explained above, we distinguish three types of ''local ownership": single-establishment firms, headquarters, and locally-owned establishments (of multi-establishment firms). Denote by LO it the vector of dummy variables for these three types of establishments. Then we augment the regression model to be:
This equation adds both the main and interactive effects. The main effects (h) may be non-zero if, for example, locally-owned business are more likely to close, grow more slowly, etc. But the key parameters are k I and k R , which capture whether shocks have differential effects depending on local ownership. If an element of k I , for example, is positive, then the industry shock has a larger effect, whether that shock is positive or negative.
Responses to employment shocks may differ with the direction of the shock, so we augment the regression model to estimate separate interactions for upward and downward shocks. We define I n o > 0, and 0 otherwise. Then allowing asymmetric effects in both the main and interacted effects of the aggregate industry-specific and region-specific shocks, the regression model for employment changes becomes:
In this equation, the U and D subscripts on b I , b R , k I , and k R indicate that the parameters capture the responses to upward and downward shocks to employment. We do not have any presumption that there are asymmetric responses of employment to aggregate industry-specific or region-specific shocks, since, as noted earlier, the consequence of a more muted response to downward shocks may be a more muted response to upward shocks as well. Nonetheless, we want to allow for this possibility to ensure that we do not find spurious evidence regarding differences in employment responses associated with local ownership, and simply to understand the dynamics of establishments' employment responses. The main hypotheses discussed in the literature are concerned with whether negative shocks have less of an effect on local employment when local ownership is higher, so that the elements of k D I and k D R are less than zero. Some additional refinements to the analysis are discussed after we describe the core empirical results.
Empirical results
We first look at how establishment-level employment changes are related to industry-and region-specific shocks. We will then interact these shocks with the local ownership variables, and then test for asymmetric effects. All of our regressions include as controls year fixed effects, categorical dummies for establishment and firm size, and the local industry location quotient. We always report standard errors with multi-way clustering on industry and region, and weight the estimates by establishment size. 39 The unit of observation is always the establishment-year. After reporting estimates of the specifications described in the previous section, we report on some extensions of our analysis.
Basic findings
We first confirm that our measures of industry and regional shocks are correlated with establishment-level growth. Table 3 , column 1, shows the results from a regression of employment growth on industry and region shocks only, as well as the control variables (Eq. (2)). The coefficients on both the industry-specific shock and the region-specific shock are positive and statistically significant. The magnitude of the coefficient of the industry-specific shock is more than three times the magnitude of the regionspecific shock, so establishment growth is more sensitive to industry shocks that aggregate across regions than to regional shocks that aggregate across industries, which perhaps is not surprising since regional economies are diversified. 40 38 Given that we define both the shocks and the establishment-level responses in terms of employment, we look at the relationship between these responses and contemporaneous shocks. If instead we were studying employment responses to shocks that affect labor demand (like input prices), we would potentially be interested in lagged adjustments, given that labor may adjust slowly (Nadiri and Rosen, 1974) . 39 We weight by establishment size to make the estimates representative of what happens to workers in different kinds of establishments. 40 The standard deviation of industry shocks is .040, compared with .035 for regional shocks; so for a standard-deviation shock, the effect of industry shocks on employment growth is even larger relative to the effect of regional shocks.
Our main question of interest is how local ownership interacts with shocks in affecting employment growth, and our baseline results in Table 3 , columns 2a-2d, show that some types of local ownership mitigate the effects of shocks. The four columns report the results of a single regression including the main effects of the two types of shocks and their interactions with dummies for the three local-ownership categories described above (Eq. (3)). Column 2a shows the main effects of the shocks on employment for the omitted category of non-locally owned establishments: shocks have a positive, statistically significant effect on employment in these establishments. For headquarters (column 2b), the differential effect of both types of shocks is negative and statistically significant. The magnitudes of these interactions are a bit larger in absolute value than the shocks' main effects (column 2a), so the net effects of shocks on employment in headquarters establishments are not positive: the net effect of the industry shock is not significantly different from zero, and the net effect of the regional shock is different from zero only at the 10% level of significance. The differential effects of the shocks on employment growth for locally-owned establishments (column 2c) are small, and not significantly different from the nonlocally-owned establishments. For single-establishment firms (column 2d), the differential effect of industry shocks on employment growth is not significantly different than for non-locally-owned establishments, but the statistically significant negative coefficient on the interaction with regional shocks means that the effect of regional shocks on single-establishment firms is muted, and nearly completely offsets the shock's main effect, as for headquarters; the net effect of regional shocks on single-establishment firms is not statistically significantly different from zero. 41 These results in Table 3 , columns 2a-2d, are our baseline results; they suggest that the relationship between local ownership and employment responses to shocks depends on the type of local ownership. Employment in headquarters is essentially unaffected by industry or regional shocks. Locally-owned establishments respond to shocks no differently than non-locally-owned establishments (both are, by definition, in multi-establishment firms). The evidence for single-establishment firms is mixed: these firms do not respond differently to industry shocks than do non-locallyowned establishments, while they are less affected by regional shocks than non-locally-owned establishments are.
We next consider whether shocks interact with local ownership asymmetrically by separating upward and downward industryspecific and region-specific shocks. 42 As shown in Table 4 , column 1, three of the four shocks conform to the expectation that they are, on average, positively correlated with establishment-level employment growth; the only exception is that the effect of upward industry-specific shocks on employment growth is negative, though not statistically significantly different from zero. 43 Turning to the interactions with local ownership, the coefficient of the shock interactions for headquarters is negative for all four types of shocks, and statistically significant at the 5% or 1% level for all but downward industry-specific shocks (column 2b). The interaction for locallyowned establishments is not different from non-locally-owned establishments for any of the four shocks (column 2c). For employment in single-establishment firms (column 2d), the evidence for regional shocks is similar to that in Table 3 ; the effects of regional shocks in both directions are muted for these firms, with the estimates significant at the 5% or 10% level. The evidence for industry shocks, however, is different from when we treated shocks symmetrically in Table 3 . The coefficient on the upward industry shock interaction is still negative. But the coefficient on the downward industry shock interaction is positive (and rather large), relative to non-locally-owned establishments. This one positive coefficient is notable since downward industry shocks may have the greatest policy importance: industry shocks, relative to regional shocks, are more likely to be exogenous to local policy decisions, and policy generally seeks to cushion the effect of downward shocks more than of upward shocks. Moreover, the strong asymmetry with respect to industry shocks for single-establishment firms -with downward shocks exacerbated, but upward shocks muted -is consistent with industry shocks damaging the prospects of these firms over the longer run. Recall, though, that we ignore births, and if birth rates for these types of firms are relatively high, the sector as a whole need not shrink in response to industry shocks. On the other hand, three of the four asymmetric shock interactions are negative for single-establishment firms, so the general pattern remains that employment in single-establishment firms tends to be more stable than in non-locally-owned establishments. a Column 1 is the output from a single regression; columns 2a-2d are the output from a single regression. The dependent variable is the employment growth rate, measured as the 1-year change in employment divided by the average of start-year and end-year employment. The unit of observation is the establishment-year. Models include year fixed effects and dummy variables to control for establishment size, firm size, and the location quotient for the industry-region of the establishment. Standard errors are below coefficient estimates, adjusted with multi-way clustering by industry and region. ***, ** and * indicate significance at the 1%, 5%, or 10% level. Estimates are weighted by establishment employment. Entries highlighted in bold are the estimated differences between the different types of establishments that are locally owned and non-locally-owned establishments (i.e., the interactions of the shocks with LO it ).
41 Comparing the coefficients on headquarters and single-establishment firms (column 2b versus column 2d), the difference in the industry shock interactions is strongly statistically significant, and the difference in the regional shock interactions is statistically significant at the 10% level. 42 Keep in mind that -regardless of the direction of the shock -positive coefficients on the interactions between shocks and local-ownership category mean that effect of the shock is amplified in those establishments, whereas negative coefficients mean that the effect of the shock is muted. 43 It may be that our exclusion of births leads to this surprising result, if a large share of employment growth associated with positive industry shocks is in new establishments.
Our baseline results are robust to several specification checks. We omitted the regions composed of a state's non-metropolitan counties because, unlike metropolitan areas, they were not created to approximate local labor markets; we defined upward and downward shocks relative to the mean shock rather than relative to zero; we included industry fixed effects and region fixed effects (in separate models); and we dropped establishments belonging to publicly-held companies since shareholders might not be located in the same region as firm headquarters and therefore might not behave like ''local" owners. 44 None of these four alternative specifications changed the statistical significance or notably altered the magnitudes of our baseline estimates. 
More and less geographically-concentrated industries
Some firms produce for a national or global market, and for them local demand should matter less, so industry-specific shocks should have stronger effects than region-specific shocks. Other firms produce for a local market, and region-specific shocks might affect their employment more than industry-specific shocks. Disaggregating the analysis to test whether this holds true in our data is valuable as a check on the validity of our analyses. In particular, if we are truly identifying industry and region shocks, the pattern of employment changes in response to these shocks should conform to our expectations.
In the absence of establishment-level or firm-level information on how local or national a business's customers are, we construct a proxy using industry-level geographic concentration, measured with the Ellison and Glaeser (1997) index. 46 We assume that geographic concentration is correlated with serving a national (or global) market rather than a local market while acknowledging that geographic concentration also depends on other industry characteristics like reliance on natural resource inputs, the potential for labor pooling and knowledge spillovers, and so on. The most concentrated industries, such as motion pictures, apparel manufacturing, and oil and gas extraction, are generally thought of as producing for national or global markets; the least concentrated industries, such as personal and laundry services, furniture stores, and food service and drinking places, appear to cater to local customers. Moreover, manufacturing industries are strongly over-represented among the most concentrated industries. When we focus on industries in the top quartile of the concentration ranking (employment-weighted), based on the Ellison-Glaeser index, 42% of employment is in manufacturing industries, compared with 12% of total employment. In contrast, in the bottom quartile, health care and social assistance, educational services, and accommodation and food services are most strongly over-represented; these represent, respectively, 34%, 25%, and 20% of employment in the bottom quartile, versus 11%, 7%, and 7% of overall employment. Retail is over-represented to a lesser extent (14% of employment in the bottom quartile, versus 11% overall). We used this classification of industries to estimate Eq. (3) separately for the most and least geographically-concentrated industries. In particular, Tables 5 and 6 present our results for the top and bottom quartiles of industries ranked by the Ellison-Glaeser index. For the most concentrated industries, among which manufacturing is predominant, employment growth is positively correlated with both industry and region shocks; as we would expect, industry shocks have a larger effect on employment growth than region shocks do (Table 5 , column 1). Once again, the shock interaction for headquarters is negative for both types of shocks (column 2b). The industry shock interaction is positive for locallyowned establishments and negative for single-establishment a Column 1 is the output from a single regression; columns 2a-2d are the output from a single regression. The dependent variable is the employment growth rate, measured as the 1-year change in employment divided by the average of start-year and end-year employment. The unit of observation is the establishment-year. Models include year fixed effects and dummy variables to control for establishment size, firm size, and the location quotient for the industry-region of the establishment. Standard errors are below coefficient estimates, adjusted with multi-way clustering by industry and region. ***, ** and * indicate significance at the 1%, 5%, or 10% level. Estimates are weighted by establishment employment. ''Upward" and ''downward" shocks refer to whether the shock is positive or negative, as explained in the text. Entries highlighted in bold are the estimated differences between the different types of establishments that are locally owned and non-locally-owned establishments (i.e., the interactions of the shocks with LO it ).
44 The NETS appears to report franchises as stand-alone firms, rather than as establishments reporting to the corporation's headquarters. We infer this based on spot-checking a couple of known franchise brands by name, using variables in the NETS that capture the legal business name as well as the ''doing business as" name. There is, however, no variable in the NETS that explicitly identifies franchise status, and there is no feasible way to create a franchise status indicator. Thus, we presume that for the most part we treat franchise establishments as locally managed and owned even if they operate as part of a firm headquartered elsewhere; this strikes us as the right way to model franchise behavior. 45 The only change in significance level appeared when we defined asymmetric shocks relative to shock means rather than zero: the coefficient on the interaction between headquarters establishments and downward industry shocks moves from significant at the 10% level to the 5% level. firms; the region shock interaction is not statistically significant for either type of establishment (columns 2c and 2d). For the least concentrated industries, which are dominated by services and retail, employment growth is positively correlated with region shocks but uncorrelated with industry shocks (Table  6 , column 1), again consistent with expectations. The region shock interactions are again negative for headquarters and not significant for locally-owned establishments or for single-establishment firms. The industry-shock interaction is insignificant for headquarters, but we place less weight on this result since industry shocks are not positively correlated with employment growth for these least concentrated industries.
Small versus large firms/chains
Our second extension is to divide locally-owned establishments (of multi-establishment firms) into those that are part of smaller firms or chains (10 or fewer establishments) or larger firms or chains (11 or more establishments), to ask, for example, whether small locally-owned firms behave like single-establishment firms, and whether establishments of larger locally-owned firms behave differently from those of non-locally owned firms. Tables 7 and 8 repeat the analysis from the baseline specification (Table 3 ) and the asymmetric-shock specification (Table 4 ) with this refinement. For the baseline specification, the coefficients on the industry shock interactions are not significantly different from zero for locally-owned establishments in either smaller or larger firms. For the region shock interaction, the coefficient is negative and statistically significant for the locally-owned establishments in smaller firms but not significant for those in larger firms.
With asymmetric shocks, none of the four interactions for locally-owned establishments in larger firms are significantly different from zero, implying that these establishments are little different from non-locally owned establishments. For locallyowned establishments of smaller firms, the downward region shock interaction is negative and significant (Table 8 , column 1c). The three other interactions for these establishments are not significant. Interestingly, the response of locally-owned establishments in smaller firms to downward industry shocks is not stronger than for the omitted control group, unlike the singleestablishment firms for which these shocks get exacerbated. Thus, on balance, locally-owned establishments of smaller firms may do more to stabilize employment than do single-establishment firms.
Discussion and conclusions
We assess whether locally-owned businesses provide more stable employment in the face of the inevitable industry and regional economic shocks that buffet local economies. The effects a Column 1 is the output from a single regression; columns 2a-2d are the output from a single regression. The dependent variable is the employment growth rate, measured as the 1-year change in employment divided by the average of start-year and end-year employment. The unit of observation is the establishment-year. Models include year fixed effects and dummy variables to control for establishment size, firm size, and the location quotient for the industry-region of the establishment. Standard errors are below coefficient estimates, adjusted with multi-way clustering by industry and region. ***, ** and * indicate significance at the 1%, 5%, or 10% level. Estimates are weighted by establishment employment. We include all industries in computing the quartiles for the concentration measure, but maintain the same sample restrictions as in earlier tables for the regression analysis. Entries highlighted in bold are the estimated differences between the different types of establishments that are locally owned and non-locally-owned establishments (i.e., the interactions of the shocks with LO it ). a Column 1 is the output from a single regression; columns 2a-2d are the output from a single regression. The dependent variable is the employment growth rate, measured as the 1-year change in employment divided by the average of start-year and end-year employment. The unit of observation is the establishment-year. Models include year fixed effects and dummy variables to control for establishment size, firm size, and the location quotient for the industry-region of the establishment. Standard errors are below coefficient estimates, adjusted with multi-way clustering by industry and region. ***, ** and * indicate significance at the 1%, 5%, or 10% level. Estimates are weighted by establishment employment. We include all industries in computing the quartiles for the concentration measure, but maintain the same sample restrictions as in earlier tables for the regression analysis. Entries highlighted in bold are the estimated differences between the different types of establishments that are locally owned and non-locally-owned establishments (i.e., the interactions of the shocks with LO it ).
of shocks on employment growth differ by establishment type. The evidence consistently indicates that employment at headquarters establishments is very stable; industry and regional shocks that affect other establishments have virtually no effect on headquarters employment. For other types of local ownership, shocks have mixed effects on employment. Locally-owned establishments (in multi-establishment firms) do not show significant differences from non-locally owned establishments (in multi-establishment firms) in most specifications. For singleestablishment firms, downward region shocks are muted, although less so than for headquarters establishments, while in response to downward industry shocks single-establishment firms contract more than the typical non-locally owned establishment. When we break out locally-owned establishments of multi-establishment firms into those belonging to smaller and larger firms, the establishments of smaller firms exhibit the same insulation from downward regional shocks as do singleestablishment firms, but neither amplify nor mute downward industry shocks. Since one goal of policies encouraging local ownership is presumably to prevent employment losses in the face of negative shocks, these differences in results are important from a policy perspective, as they mean that local ownership, per se, does not cushion localities from negative industry shocks, and locally-owned, single-establishment firms may make things worse. What do these results imply for the arguments made for local ownership? The externality argument -that local owners take into account the effect on the community in making employment decisions -cannot be the whole story. Although headquarters employment is stable with regard to shocks, employment at single-establishment firms is less so in some cases, and locally-owned establishments of larger multi-establishment firms are no different from non-locally-owned establishments of such firms. Moreover, the externality argument might be most compelling with respect to downward shocks. We do find evidence consistent with muting of downward regional shocks for locally-owned single-establishment firms and establishments of smaller firms. But we find that with downward industry shocks, single-establishment firms contract their employment even more than non-locally-owned establishments, and much more than headquarters.
This pattern of results is difficult to reconcile with the externality argument. On one hand, the externality argument might be stronger for smaller firms than larger firms, if their owners are more likely to have personal relationships with local employees or for some related reason are less willing to lay off local workers in the face of a negative shock. On the other hand, the results do not carry over to singleestablishment firms, where we might expect such considerations to be strongest. One possibility is that the externality argument weakens for the smallest firms (i.e., single-establishment firms) because their employment decisions have a smaller impact on the local economy and are less likely to affect local demand for their own products. But then this raises the question of why locally-owned establishments of larger firms do not insulate local economies from economic shocks. Perhaps there are offsetting influences, with smaller locally-owned firms taking greater account of their external effects, but single-establishment firms being too weak to withstand the adverse impacts of downward industry shocks.
Explanations other than the externality argument could explain the stability of headquarters employment, however. It may be that headquarter functions are fixed costs with respect to the size of the firm, and when shocks hit, firms adjust only the variable factors of production, which are located in nonheadquarters establishments.
47 This fixed-cost explanation is consistent with the similar employment response to shocks in non-locally owned establishments and locally-owned establishments of large firms. It is also consistent with employment in locally-owned establishments of small firms and in single-establishment firms being less stable with regard to shocks than that of headquarters firms but more stable than locally-owned and non-locally owned establishments in multi-establishment firms, since single-establishment firms combine both fixed-cost and variable-cost functions in the same establishment (although the evidence is not fully consistent for single-establishment firms). From the perspective of stable local employment, locally-owned establishments of smaller multi-establishment firms appear to represent a middle ground between the stable employment of headquarters, on the one hand, and the shock-responsive employment of non-locally-owned establishments of multi-establishment firms and locally-owned establishments of large firms, on the other. Without more detailed micro-data, we cannot say anything more definitive about the reasons for employment stability in headquarters and, to a lesser extent, in single-establishment firms and in locally-owned establishments of smaller firms. But we can conclude that the externality argument on its own does not fit the facts about how local ownership interacts with shocks to affect employment growth. It is also clear that local ownership is a broad term that covers several types of establishments, a Columns 1a-1e are the output from a single regression. The dependent variable is the employment growth rate, measured as the 1-year change in employment divided by the average of start-year and end-year employment. The unit of observation is the establishment-year. Models include year fixed effects and dummy variables to control for establishment size, firm size, and the location quotient for the industry-region of the establishment. Standard errors are below coefficient estimates, adjusted with multi-way clustering by industry and region. ***, ** and * indicate significance at the 1%, 5%, or 10% level. Estimates are weighted by establishment employment. ''Smaller" firms have 10 or fewer establishments; ''larger" firms have 11 or more. Entries highlighted in bold are the estimated differences between the different types of establishments that are locally owned and non-locally-owned establishments (i.e., the interactions of the shocks with LO it ).
some of which exhibit very stable employment and others of which do not. If stable local employment is a policy goal, then encouraging local ownership may not achieve it -especially if policymakers consider all types of local ownership equally likely to lead to stable employment. The effectiveness of local ownership policies depends on which type of locally-owned businesses the policies are designed to support. Ironically, perhaps, favoring headquarters of multi-establishment firms does the most to promote employment stability and to insulate regions from downward shocks defined both by industry and region, even though the primary intent of local ownership policies appears to be to help locally-owned small firms. Of course, our results must be balanced against the potential costs of alternative policies. The costs to localities of attracting or retaining headquarters or other types of locally-owned businesses may be high per job created or saved. Moreover, the stability of employment at headquarters establishments may provide little benefit to lower-wage workers who are less likely to be employed at such establishments. 48 In addition, as noted earlier, we do not address all the potential benefits of locally-owned firms. Nonetheless, from the narrow perspective of insulating a region from economic shocks, if anything it appears that policymakers should be most interested in attracting and retaining corporate headquarters. mation about each establishment, but it does include the business name, a unique D&B establishment identifier (the DUNS number), the establishment location, both SIC and NAICS industrial codes in each year, the identifier of the firm's headquarters, and employment (as well as sales, which we do not use because it is usually imputed) in each year.
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The unit of observation in the NETS is a business establishment, which is a business or industrial unit at a single physical location that produces or distributes goods or provides services -for example, a single store or factory. Using the headquarters' DUNS number, we are able to assess whether an establishment is a stand-alone firm or a branch of a multi-establishment firm. The data in the NETS do not come from a single survey. Rather, D&B collects the underlying data through a massive data collection effort covering many sources, including over 100 million telephone calls to businesses each year, as well as obtaining information from legal and court filings, newspapers and electronic news services, public utilities, all US secretaries of state, government registries a Columns 1a-1e are the output from a single regression. The dependent variable is the employment growth rate, measured as the 1-year change in employment divided by the average of start-year and end-year employment. The unit of observation is the establishment-year. Models include year fixed effects and dummy variables to control for establishment size, firm size, and the location quotient for the industry-region of the establishment. Standard errors are below coefficient estimates, adjusted with multi-way clustering by industry and region. ***, ** and * indicate significance at the 1%, 5%, or 10% level. Estimates are weighted by establishment employment. ''Upward" and ''downward" shocks refer to whether the shock is positive or negative, as explained in the text. ''Smaller" firms have 10 or fewer establishments; ''larger" firms have 11 or more. Entries highlighted in bold are the estimated differences between the different types of establishments that are locally owned and non-locally-owned establishments (i.e., the interactions of the shocks with LO it ). 48 We cannot observe workers' skill levels in the NETS. However, Lichtenberg and Siegel (1990) report that, in Census data on the manufacturing sector, average pay is about 50% higher in ''auxiliary establishments" -which include headquarters -than in production establishments. 49 We use data only back to 1992. The data prior to 1992 are less reliable because only beginning in 1992 was D&B able to purchase Yellow Page information on business units. For more information about the NETS and comparisons to other data sources, see http://www.youreconomy.org/nets/NETSDatabaseDescription.pdf (viewed December 17, 2008) . 50 The exact meaning of employment in the NETS data is somewhat different from what is used by the Bureau of Labor Statistics (BLS). The BLS usually defines a firm's (or establishment's) employment as the number of employees on payroll on a particular date. In contrast, D&B continuously collects employment information throughout the year. The interviewer/online questionnaire asks a broad question: ''How many persons are employed at your establishment?" No particular date is specified in the question and it does not distinguish between full-time and part-time employees. D&B's employment number also includes the owner of the business, whereas other sources capture employees only. The annual NETS Database is constructed using January snapshots of the D&B data -i.e., the data as of January of each year.
and licensing data, payment and collections information, company filings and news reports, and the US Postal Service. The NETS is created by longitudinally linking the underlying D&B data. This requires linking the D&B cross-sections into a longitudinal file that tracks every establishment from its birth, through any physical moves it may make, capturing any changes of ownership, and recording the establishment's death if it occurs. This is a multistage process, the most important of which include merging the data files, imputing data when data are not reported, eliminating duplicate records, identifying establishment relocations, and merging records on establishments for which the DUNS number changes yet which appears to cover the same establishment (which happens occasionally).
We have done extensive analysis of the quality of the NETS data along a number of dimensions, including the measurement of employment and linkages between establishments of the same firm, both of which are of obvious importance in this paper. Much of this analysis was done for an extract of the NETS for California only. 51 Overall employment levels captured in the NETS are higher than in either the Current Population Survey or Current Employment Statistics (CES, the ''payroll survey"), apparently for two reasons. First, the NETS counts each job in each business establishment, including, for example, counting as two jobs an individual who owns two proprietorships. And second, the NETS has better coverage of small-business owners (based on comparisons with the Statistics of Business (SOB) data). To look at a more disaggregated level, we have done county-by-industry comparisons for California using the NETS, the Quarterly Census of Employment and Wages (QCEW), and the CES. The QCEW is based on ES-202 data, which excludes the self-employed, proprietors, domestic workers, unpaid family members, and some other groups. The CES covers all nonfarm payrolls. Unlike the NETS, these datasets only provide aggregate statistics at various geographic, industry, or establishment size levels, and not at the establishment level. Comparisons of employment measurements at the county-by-industry level yield correlations of 0.99 with the CES and 0.95 with the QCEW. We have also assessed the quality of employment measurements in the NETS by establishment size and industry, comparing the NETS and SOB data. For industry-size cells, the correlation is 0.81. The discrepancies arise in the small size cells, presumably reflecting the better coverage of small establishments in the NETS than in the SOB data.
With regard to employment changes, the correlations between the NETS and other data sources are lower for two reasons. First, employment counts in the NETS are often rounded, so employment change is ''sticky." Second, a fairly high share of employment observations in the NETS are imputed -for the California part of the file we examined in detail as many as one-quarter or one-third in some years. 52 The imputation of employment data likely diminishes year-to-year variation in employment. For 1-year employment changes by county and industry, the NETS-QCEW correlation is only 0.53. However, at a lower frequency the correlation is much higher; for example, 0.86 for changes over 3-year intervals. For the specifications we estimate in this paper, this measurement error in employment change is unlikely to be problematic. Errors at the establishment level simply constitute measurement error in the dependent variable, and when we estimate shocks by aggregating across many observations, these errors should by and large average out to zero.
For this study, the accuracy of linkages of establishments to their parent firms is critical. We have assessed the linkages of establishments to their parent firms, for a few different types of industries for which the quality of information may vary. The problem is finding another source of data on companies that includes their establishments along with opening dates and locations. As it turned out, we had administrative information on all Wal-Mart stores and their opening dates from another source. 53 We found similar information for Intel, in manufacturing, and for the Cheesecake Factory, in retail. Overall, the tracking of firms' establishments works quite well, although there are sometimes establishments from the alternative data sources that do not appear in the NETS, or vice versa. These ''matching" errors appear to arise largely in the most recent years of the data set because the NETS sometimes detects new establishments with a delay.
